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O c h ra to x in  A  (O A ) a d ih y d ro c o u m a rin  
d e r iv a t iv e  lin k e d  to  p h e n y la la n in  by an 
am in o  bond is a seconda ry  m e ta b o lite  
p roduced  by va rio u s  species o f  the  gene
ra  P e n ic il l iu m  and A s p e rg illu s . As a re 
s u lt O A  is found  fre q u e n tly  in  a num ber 
o f  c e re a l crops and re la te d  foods ( fo r  
re v ie w  see H A R W IG  e t a l., 1983). U nder 
th e  G erm an a g r ic u ltu ra l and e n v iro n 
m e n ta l c o n d itio n s  O A  is found  p re d o m i
n a n tly  in  w h e a t and b a rle y  in  c o n c e n tra 
tio n s  ra n g in g  fro m  0 .1 -200  p g /kg , the  
m ean c o n c e n tra t io n  bee ing  30 p g /kg  
fe e d  (T H A L M A N N  and G R U B E R , 1981; 
G E D E K , 1985; B A U E R  e t a l. ,  1986). The 
fre q u e n c y  o f  p o s it iv e  sam ples exceeds 
10% fo r  g ra ins  and fo rm u la te d  feeds 
and va rie s  a cco rd in g  to  seasonal and 
re g io n a l fa c to rs .  C e rea ls  and crops fo r  
hum an co n su m p tio n  have, as o f  y e t, n o t 
been m o n ito re d  in te n s iv e ly . R e c e n tly  
J IA O  e t a l. (1987) who in v e s tig a te d  
va rio u s  o a t, re y  and b a r le y  m eals as 
w e ll as f lo u rs  d e m o n s tra te d  th a t  50% 
o f  the  p ro d u c ts  co n ta in e d  0 .1 -0 .3  p g /kg  
and 16.6% o f  the  sam ples w ere  c o n ta m i
na te d  w ith  O A  in  c o n c e n tra tio n s  rang ing  
b e tw e e n  0.3 and 9.8 p g /kg .

A f te r  co n su m p tio n  o f  c o n ta m in a te d  
fe e d s tu ffs  O A  can be found  in  va rio u s  
e d ib le  tissues o f  p igs and p o u lt ry .  R e s i
dues have been d e te c te d  in  b lood  serum , 
k idneys , l iv e r ,  m usc le  and fa t .  Carcasses 
o f  ru m in a n ts  (w ith  the  e x c e p tio n  o f 
p re ru m in a n t ve a l ca lves) a re  u n lik e ly  to  
be c o n ta m in a te d  as th e  m ic ro b ia l f lo ra  
o f  th e  fo re s to m a c h  System e deg rada tes  
O A  to  less to x ic  m e ta b o lite s  c a p a c ita -  
t iv e ly .  E x c re tio n  o f  O A  w ith  eggs has 
been d e m o n s tra te d  in  la y in g  hens under 
e x p e r im e n ta l c o n d itio n s  (B A U E R  e t a l.,
1 988).

In G e rm any  th e  o ccu rence  o f  O A has 
been m o n ito re d  in  p lasm a and k idneys 
o f  p igs. The re s id u a l c o n c e n tra tio n s
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o f  th e  e lo n g a tio n  s tep  in  p ro te in  syn
thes is . T h e re fo re , a reduced  im m u n o - 
g lo b u lin e  syn thes is  has to  be cons ide red  
(C R E P P Y  e t  a l., 1984). Th is hypo thes is  
is suppo rted  by p a th o h is to lo g ic a l f in d in g s  
d e m o n s tra tin g  n e c ro t ic  les ions in  va rio u s  
ly m p h o id  tissues as w e ll as by seve ra l 
in  v i t r o  te s ts  (R IC H A R D  e t  a l., 1975, 
P R IO R  and S ISO D IA , 1979; K L IN K E R T  
e t  a l., 1981 and LU S TE R  e t  a l. ,  1987).

A g a in , w ith  the  a im  to  e s ta b lish  a no
e f fe c t - le v e l we p e rfo rm e d  a series o f 
ly m p h o c y te  t ra n s fo rm a tio n  te s ts , as an 
e x p e r im e n ta l m ode l to  assess a lte re d  
c e llu la r  im m une  response under th e  in 
f lu e n c e  o f  m y c o to x in s . Th is te s t can be 
deve loped  w ith  p e r ip h e ra l m ononuc le a r 
c e lls  fro m  a n im a ls , w h ich  have been e x 
posed in  v iv o  to  O A  as w e ll as fo r  in 
v i t r o  exposed c e lls . A f te r  o ra l a d m in is tra 
t io n  to  ra ts  o f  0 .1 , 0 .5  and 1.0 m g O A /k g
b .w . an in h ib it io n  o f  the  p ro l i fe ra t io n  
ra te  o f  m ito g e n  s t im u la te d  ly m p h o c y te s  
cou ld  be observed  o n ly  in  th e  h ig h e s t 
dosage g roup  (J A H N  and F IN K -G R E M - 
M ELS, 1988). Th is dosage re s u lte d  in  a 
m ean c u m u la tiv e  serum  c o n c e n tra t io n  
o f  478 pg/1 in  th e  exposed ra ts . In a d d i
t io n , in  v it r o - te s ts  w ith  hum an d e rive d  
p e r ip h e ra l b lood  lym p h o c y te s  in d ic a te d  
a m ean e f fe c t iv e  c o n c e n tra t io n  o f  1108 
pg/1 c e ll suspension (v. G E R N L E R , JA H N  
and F IN K -G R E M M E L S , 1989). When these 
d a ta  a re  com pa red  to  th e  O A  c o n c e n tra 
tio n s  w h ic h  had been d e te c te d  in  hum an 
b lood  sam ples (0 .1 -0 .9  pg/1) the  b road 
s a fe ty  m a rg in  be tw e e n  m easu rab le  e f 
fe c ts  in  th e  ly m p h o c y te  t ra n s fo rm a tio n  
te s t and th e  n a tu ra l o c c u rin g  O A  co n ce n 
t r a t io n  is e v id e n t.

C A R C IN O G E N IC IT Y

A lth o u g h  p re v io u s  s tud ies  fa i le d  to  de 
m o n s tra te  a c a rc in o g e n ic  p o te n t ia l o f  
O A  in  long  te rm  fe e d in g  e x p e r im e n ts  in 
ra ts  (P U R C H A S E  and van der W A TT ,
1971) and m u ta g e n ic ity  s tud ies  w ith  b a c 
te r ia l  te s t system s as w e ll as g e n o to x i-  
c i t y  te s ts  in  c e ll c u ltu re s  w e re  in co n s is 
te n t  (M O R I e t a l. ,  1984; B E N D E LE  e t 
a l. ,  1985a), re c e n t a n im a l e x p e r im e n ts  
w ith  m ic e  and ra ts  co u ld  c le a r ly  dem on 
s tra te  an O A  induced  ca rc inogen es is  
(K A N IS A W A  and S U Z U K I, 1978; B E N D E 
LE  e t  a l., 1985b, B O O R M A N , 1988).
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T O X IC O K IN E T IC S

F ro m  se ve ra l s tud ies  w h ich  have been 
co n d u c te d  w ith  d i f fe re n t  dosages and 
in  va rio u s  a n im a l species i t  is e v id e n t, 
th a t  a b so rp tio n , d is tr ib u t io n  and e l im i
n a tio n  o f  O A  a re  in flu e n c e d  by th e  ro u te  
o f  a d m in is tra t io n  and v a rie s  co n s ide rab le  
am ong d if fe r e n t  a n im a l species. R e c e n tly , 
H A G E LB E R G  e t a l. (1989) com pa red  the  
a v a ila b le  d a ta  fo r  O A . F ro m  th is  s tudy  
i t  can be conc luded  th a t  p igs and ra ts  
have re la te d  va lues fo r  th e  p lasm a e l im i
n a tio n  ra te  (b io lo g ic a l h a l f - l i f e  o f  the  
to x in )  w ith  150 and 170 h rs ., re s p e c tiv e ly . 
F low ever, in  m onkeys th e  O A  h a lf  l i f e  
is 510 hrs a f te r  o ra l a d m in is tra t io n  o f  a 
s im ila r  dosage. The b in d in g  a b il i t ie s  o f 
O A  to  p lasm a p ro te in s  w e re  in v e s tig a te d  
as w e ll,  and in  a l l  species ( in c lu d in g  m an) 
p ro te in  b in d in g  exceeded 99.8%. These 
k in e t ic  in v e s tig a tio n s  m ay he lp  to  in te r 
p re t th e  d a ta  o b ta in e d  fro m  hum an b lood  
sam ple  surveys, as i t  re m a in e d  so fa r  
u nexp la ined  w hy O A was found  w ith  a 
h igh  in c id e n ce  b u t in  s m a ll, c o n s is te n t 
am oun ts  in  m an.

R ISK  ASSESSMENT

M y c o to x in s  a re  cons ide red  as e n v iro n m e n 
ta l p o llu ta n ts . An app roach  to  assess the  
h e a lth  r isks  to  hum ans fro m  th e  p resen 
ce o f  O A residues in  m ea ts  and o th e r  
foods has to  co n s id e r to x ic o lo g ic a l as 
w e ll as k in e t ic  d a ta . In e x tra p o la t in g  
to  hum ans, th e  n o -e f fe c t - le v e l (N O E L) 
o b ta in e d  fro m  va rio u s  a n im a l s tud ies  to 
g e th e r w ith  s a fe ty  fa c to rs  have to  be 
cons ide red , th e  la t te r  a c c o u n tin g  in te r -  
species and in tra s p e c ie s  d if fe re n c e s  as 
w e ll as p rob lem s  re g a rd in g  fro m  th e  su i
t a b i l i t y  o f  the  e x p e r im e n ta l m odels used. 
F ro m  su b ch ro n ic  e x p e r im e n ts  in  ra ts  
(M U N R O  e t  a l., 1974) a N O E L o f  0.01 
m g /k g  b .w . can be e s tim a te d  fo r  ta rg e t 
o rgan  to x ic i t y .  In e x tra p o la t io n  to  hum ans 
th e  s ig n if ic a n c e  o f th e  N O E L, a s a fe ty  
fa c to r  o f  a t le a s t 100 has to  be a p p lie d , 
re s u lt in g  in  a to le ra n c e  le v e l o f  0 .10 p g / 
kg b .w .. Th is exposure  is c o m p a ra b le  to  
th e  dosage w h ich  caused in  su b ch ro n ic  
fe e d in g  e x p e r im e n ts  in  ra ts  b io c h e m ic a lly  
d e te c ta b le , b u t re v e rs ib le  re n a l tu b u la r  
e f fe c ts  (K A N E  e t a l., 1986).

F o r an assessm ent o f  the  s ig n if ic a n c e  
o f  e m b ry o to x ic  and re p ro d u c tiv e  e f fe c ts  
i t  is im p o r ta n t th a t  so fa r  in  a ll te s te d

OAa n im a l species th e  response to 
sure d u rin g  th e  g e s ta tio n  perio  ^  ^ Q\-
in  dose dependen t m a jo r or m io °r ^  \he
fo rm a tio n s . F o r the  e x tra p o la t i° n ■r0e^i
s ig n if ic a n c e  o f  these an im a l^exp  ^ gCj. ^

i f e t y  fa c to r  o f  500 should be ^ j efi 
Thus, fo r  m a jo r m a lfo rm a tio n s
a sat

he
le v e l o f  0 .0014 m g /k g  b .w . can ^
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c u la te d . F low ever, as a re su lt foef o'
s tud ies  and using the  same sa^e ̂ gef15 ^
an exposure  o f  0 .17 p g /kg  b.y. - j e *' js
w ith  a h ig h e r p ro b a b il i ty  to  in 1 Iev 
x - i______  i ___i t i___  tresn°* .to le ra n c e  le v e l. Thus, bo th  tre in
fo r  dose-dependen t O A  e f fe c ts ^ ^ g  esfl
th e  same range and th e  safe m „g 
m a te d  fro m  these d a ta  is 0.1b P 
b .w ./d a y .
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c i t y  is d i f f ic u l t .  As m en tione
th e re  seems to  be a s a t i s f y ^
m a rg in  be tw e e n  the  c o n c e n t r a t in g ^  
hum an b lood  sam ples and the c , fs
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tio n s  w h ich  cause m easurab le  jet* 
in - v i t r o  e x p e r im e n ts  w ith  hum 
ly m p h o c y te s . ^

unosuPP;fld>/H o w e ve r, e x p e r im e n ta l imrTU i ̂  J
<  \x<sPve e f fe c ts  a re  cons ide red  to  b,ê .^nific

c a to r  fo r  c a rc in o g e n ic ity .  The
o f  tu m o r ig e n ic ity  d a ta  in  j^ g n t r 0^

f\0w  ~ w & --  / ~ J q Q\
a n im a ls  to  m an are  discussea ^  
s ia lly .  I f  a com pound is avo id0 ^ p le  
its  usage is in te n d e d , as fo r  e* 5e$ if  
fo r  h y g ie n ic  o r te c h n ic a l pu rP
fo o d  p ro d u c tio n , ca rc inogens ^ gS|
dered  as g e n o to x ic , hav ing  n°  ^  u 
le v e l.  T h e re fo re , an e s t im a t i0 al s 
a c c e p ta b le  d a ily  in ta k e  or a 
dose is n o t a cce p te d  in  f ° oCy .  pf^  ctf 
(F U L G R A F F , 1989). U nder t h ^  r  ^  
an e n v iro n m e n ta l p o llu ta n t h 0[r0 
to x in  w i l l  be re g u la te d  w ith  ,  b/ ^  
to  a vo id  any d e te c ta b le  res i o0 
m eans o f  the  m ost se n s itive
fo o d  ana lys is .

RESIDUES 
IN  M EATS

IN C E R E A LS  VS
pESlP'\fl
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F ro m  the  l im ite d  su rvey  t
o fon th e  n a tu ra l occu re n ce \ <r

c o m m o d itie s  i t  can be e5 tirr! ° Z e
n t foods

h ig h e r inC'^ ê  f,
ce re a ls  and o th e r  p la n t too  ^  on 
m in a te d  w ith  a h ig h e r inc ide  fo0Ss

n on5,in  h ig h e r c o n c e n tra tio n s
H o w e ve r, f ° r tUo d>’ fa n im a l o r ig in ,  n o w e v a ,  ■- , e 

a b so rp tio n  ra te  o f  O A  fro m
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Thp.t'.rs y eL  n o t been in v e s t i-
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